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AUTO CORRECTION OF ORIENTATION OF IMAGES WITH DEEP
LEARNING
ABSTRACT
Cloud print services supports photo/document printing, scan to email and smart apps
to print/scan. This disclosure provides a solution to detect and correct orientation of
images with Deep Learning. Convolutional neural network solves the problem of
angle detection of an image in the context of determining the correct orientation. A
solution is proposed to automatically detect rotated angle and correct the orientation,
namely, portrait, and landscape of document images. The algorithm should be able to
detect orientation with high accuracy while handling document images. The accuracy
on the current dataset is about 85%.

PROBLEM STATEMENT
With the advent of smart phones, printers and scanners, document digitization has
been very common. One of the major challenges faced by the user is to scan and
capture the document image in the correct orientation. Placing images on a scanner
is confusing and when number of images are huge and are fed in ADF (Automatic
Document Feeder) mode, it becomes difficult to make sure all the document images
are fed in with the correct orientation with proper angle. It has become an important
function to automatically correct orientation of input document images. Manual
checks to categorize document images and to correct improper positioning of images
can be error prone. Human involvement is time consuming and can be error prone.
Orientation detection also serves as a very important preprocessing step for other
document analysis features, such as in OCR (Optical Character Recognition) used for
document digitization and in document scan-based workflows. This disclosure
proposes a solution to detect the correct orientation of an image by learning a deep
convolutional neural network (CNN).
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SOLUTION
The correct orientation detection of an Image by learning a deep convolutional neural
network is addressed here as shown in Figure 1. The algorithm can be applied on a
wide range of document images. A solution is proposed to automatically detect
orientation, namely, portrait and landscape of images and correct orientation. The
algorithm should be able to detect orientation with high accuracy. The orientation of
an image is detected by learning a classifier that classifies input images into
appropriate classes based on the degree of rotation. Here, a deep convolutional neural
network classification may be applied. A convolutional neural network is trained to
predict the orientation of an image. Orientation estimation is done at all angles (0360 degrees). Training samples are the images rotated by random angles.
Convolutional neural networks are advantageous for this analysis, since large
numbers of training samples can be generated synthetically, and the model is able to
learn contextual features that helps to estimate the correct orientation. Figure 1
provides Orientation correction with application of Convolutional Neural Networks
(CNN) model.

Figure 1: Orientation correction with application of Convolutional Neural Networks (CNN) model

Data Preparation: Input data and the format of the output data is required for
preparing the data for deep learning. Format of input and output data is analyzed. The
network processes the images and predicts the rotation angle of the image to correct
the orientation. Below mentioned models can be applied in CNN to format the output.
Regression model: Regression model predicts between 0 and 359. Here, label is true
value of rotation angle. In a regression task, the loss function is the absolute difference
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between the predicted value and the true value, which is the mean absolute error
(MAE).
Classification Model: The Convolutional Neural Network (CNN) would produce a
vector of 360 values in Classification model. The value of that vector represents
probability between 0 and 1 of each class considering the correct one. The first entry
of the vector represents to 0 degree, the second entry to 1 degree, and similarly for
other entries. The label is a binary vector that contains 1 in the entry that accounts
for the true value. In CNN model, 2 convolutional layers are used for the analysis with
max pooling layer with kernel size as a parameter (2x2) and the fully connected layer
is flattened to convert to one dimension with SoftMax activation that converts vector
of numbers to vector of probabilities.

RESULTS
A model is trained using Python and Keras deep learning framework. Training is done
on images dataset having different samples with 80% of data as training data set and
20% of data as test data set. The test accuracy is 85% overall for the baseline model
applied through classification. This can be further improved with more training data.
Accuracy, Precision, Recall and F1 score are provided for the data set based on the
calculation mentioned below for each factor. Here, TN is True Negative, TP is True
Positive, FN is False Negative, and FP is False Positive

Data Set
Images

Number
Precision Recall F1
of
Score
Images
Accuracy
1000
85%
0.857
0.75
0.79

PRIOR SOLUTIONS
Support vector machine (SVM) can also be used to detect the orientation of Images.
Model selection is the major problem with SVMs, choosing the kernel and optimizing
the kernel and regularization parameters can often lead to severe over-fitting if the
model selection criterion is over-optimized.
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ADVANTAGES
1.

Solution can be integrated to various other products such as printers,
scanners, fax machines.

2.

With the proposed solution human error and involvement can be removed
to correct the orientation.

3.

Solution can be leveraged across different print, scan-based workflows, OCR
(Optical character recognition) workflows and auto image recognition
applications for scanned images.

4.

Cost effective solution for printing and scanning without relying on other
third-party software and utilities.

5.

Solution can be offered as cloud service, easy to integrate with other
platforms.

6.

Large numbers of training samples can be generated synthetically, and the
model is able to learn contextual features that helps to estimate the correct
orientation.

7.

With the solution, it could lead to better advantage on the print and scan
workflows over other organizations having print and scan workflows in the
industry.

8.

No need of any additional transformation or Image processing to correct the
orientation.

9.

Solution can be provided with cloud scalable infrastructure utilized for other
Imaging solutions such as Image enhancements along with Orientation
correction.
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